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,QWURGXFWLRQ
)URPWKHWUDYHOOHUV¶SHUVSHFWLYHWKHPDLQSUREOHPVZLWKLQWHUFRQQHFWLRQVEHWZHHQWUDQVSRUWPRGHVDUH
GHOD\VLQFRQYHQLHQFHDQGFRVWVDVVRFLDWHGZLWKWKHORFDOOHJRIWKHWULSZKLFKVHHPRXWRISURSRUWLRQWR
WKHUHODWLYHO\VKRUWGLVWDQFHVLQYROYHG7KLVGHOD\LQFRQYHQLHQFHDQGFRVWPD\EHLQFXUUHGDWWKHSRLQW
RILQWHUFKDQJHHJZLWKLQDQDLUSRUWDQVHDSRUWRUUDLOZD\VWDWLRQRURQURXWHEHWZHHQWKDWLQWHUFKDQJH
DQGWKHRULJLQRUGHVWLQDWLRQRIWKHWULS7KHEDVLFSUREOHPVRILQWHUFRQQHFWLRQDUHDVVRFLDWHGZLWK
x 1RQSURYLVLRQRULQDGHTXDWHVWDQGDUGRIWKHLQIUDVWUXFWXUHIRUORFDOOLQNV
x 3RRUGHVLJQPDLQWHQDQFHRURSHUDWLRQRIPRGDOLQWHUFKDQJHSRLQWV
x ,QHIILFLHQWSURFHGXUHVIRULQWHUFKDQJH
x ,QDGHTXDWHSURYLVLRQRI ORFDO WUDQVSRUW VHUYLFHV HJ QR IDVWSXEOLF WUDQVSRUW IURPDQ DLUSRUW WR FLW\
FHQWUH
x /RFDO WUDQVSRUW VHUYLFHV H[LVW EXW GRQRW VHUYH WKHQHHGVRI FRQQHFWLQJ ORQJGLVWDQFH WUDYHOOHUV HJ
WLPHWDEOHVDUHXQFRRUGLQDWHGQHDUHVWEXVVWRSUHTXLUHVDORQJZDON
x ,QDGHTXDWHSURYLVLRQRILQIRUPDWLRQ
x 8QDYDLODELOLW\ RI LQWHJUDWHG WLFNHWV FRYHULQJ WKH ORFDO DV ZHOO DV WKH ORQJ GLVWDQFH SDUWV RI WKH
MRXUQH\
,GHQWLILFDWLRQ RI SUREOHPV LV WKH EDFNJURXQG IRU VWXGLHV RQ LPSURYLQJ LQWHUFRQQHFWLRQ ,Q WKH
,17(5&211(&7SURMHFW RQHRI WKHPDMRU UHVXOW LV WKH WRRONLW LQFOXGLQJ VROXWLRQV WR WKHSUREOHPVRI
SRRULQWHUFRQQHFWLYLW\7KLVWRRONLWUHIHUVWRSRWHQWLDOVROXWLRQVDQGFRPSULVHV
x $OLVWRISRWHQWLDOVROXWLRQVJURXSHGLQVHYHQFDWHJRULHVORFDOOLQNLQIUDVWUXFWXUHORFDOWUDQVSRUW
VHUYLFHV LPSURYHPHQWV DW WKH LQWHUFKDQJH SRLQW FKHFNLQ DQG OXJJDJH WUDQVIHU WLFNHWLQJ DQG
SULFLQJPDUNHWLQJLQIRUPDWLRQDQGVDOHVHQDEOLQJVROXWLRQV
x $GLVFXVVLRQRIWKHFULWHULDE\ZKLFKWRMXGJHWKHXVHIXOQHVVRIGLIIHUHQWVROXWLRQV
x 0DWULFHVVXPPDULVLQJWKHXVHIXOQHVVRIWKHLGHQWLILHGVROXWLRQV
x 7H[W GHVFULSWLRQV RI HDFK RI WKH  LGHQWLILHG VROXWLRQV LQFOXGLQJ H[DPSOHV RI WKHLU DSSOLFDWLRQ
UHIHUHQFHVDQGOLQNVWRPRUHGHWDLOHGFDVHVWXGLHVDQGVRXUFHVRILQIRUPDWLRQ
0RUHLQIRUPDWLRQFDQEHIRXQGKWWSZZZLQWHUFRQQHFWSURMHFWHX
,QWKHSDSHUWKHSUHVHQWDWLRQRIWKHEDFNJURXQGIRULPSURYLQJLQWHUFRQQHFWLYLW\IURP(8SHUVSHFWLYHLV
IROORZHGE\VRPHH[DPSOHVRISUDFWLFDOO\LPSOHPHQWHGVROXWLRQVWKURXJKRXW(XURSH
,QWHUFRQQHFWLYLW\DVDWUDQVSRUWSROLF\REMHFWLYH
7KH RSWLPDO DQG VXVWDLQDEOH FRPELQDWLRQ RI GLIIHUHQW WUDQVSRUW PRGHV LV WKH EDVLV RI WKH UHFHQWO\
LQWURGXFHG FRQFHSW RI FRPRGDOLW\ 7KLV LV WKH UHDVRQ ZK\ LQWHUFRQQHFWLYLW\ DQG UHODWHG WHUP
LQWHURSHUDELOLW\ LV D FRUH WKHPH LQ WKH GHYHORSPHQW RI WKH (8 WUDQVSRUW SROLF\ 7RJHWKHU ZLWK
PXOWLPRGDOLW\ DQG VXVWDLQDELOLW\ LQWHUFRQQHFWLYLW\ LV D NH\ZRUG LQ WKHGHVLJQRI D FRPSUHKHQVLYH(8
WUDQVSRUWSROLF\ZKLFKLVVXSSRVHGWRHQVXUHDGHTXDWHDQGHIILFLHQWDFFHVVLELOLW\DWGLIIHUHQWOHYHOVWKDWLV
QRWRQO\DFURVV0HPEHU6WDWHVEXWDOVRDWUHJLRQDODQGORFDOOHYHO
1RZDGD\VLWLVZLGHO\DFNQRZOHGJHGWKDWIDFLOLWDWLQJFRQQHFWLYLW\DPRQJPRGHVLVFUXFLDOIRU6LWUDQ
$0DIILL6GH6WDVLR&
x 0DNLQJEHWWHUXVHRIWKHH[LVWLQJWUDQVSRUWLQIUDVWUXFWXUHV
x 5HOLHYLQJFRQJHVWLRQ

Ĩ,17(5&211(&7ZRUN SDFNDJH:3 LGHQWLILHG WKH IXQGDPHQWDO SUREOHPV RI LQWHUFRQQHFWLYLW\ EHWZHHQ WUDQVSRUW QHWZRUNV
HVSHFLDOO\EHWZHHQORQJGLVWDQFHDQGVKRUWGLVWDQFHWUDQVSRUWQHWZRUNVSULRU WRSURSRVLQJDIXOO WRRONLWRIVROXWLRQVWRRYHUFRPH
WKHVHSUREOHPV
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
x ,PSURYLQJWKHRYHUDOOTXDOLW\RIWUDQVSRUWRSHUDWLRQVWKXVLQFUHDVLQJPRELOLW\DQGLQIOXHQFLQJ
SDVVHQJHUV¶FKRLFH

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*UHHQ3DSHU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
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
$VXVWDLQDEOHIXWXUHIRUWUDQVSRUW±7RZDUGVDQ
LQWHJUDWHGWHFKQRORJ\OHGDQGXVHUIULHQGO\
V\VWHP
(XURSHDQ&RPPLVVLRQ 
:KLWH3DSHU5RDGPDSWRD6LQJOH(XURSHDQ
7UDQVSRUW$UHD±7RZDUGVDFRPSHWLWLYHDQG
UHVRXUFHHIILFLHQWWUDQVSRUWV\VWHP
(XURSHDQ&RPPLVVLRQ 
6RXUFH6LWUDQ$0DIILL6GH6WDVLR&

,QWKHVDJUDGXDOEXWVLJQLILFDQWGHYHORSPHQWRIWKHLQWHUFRQQHFWLYLW\LVVXHZDVREVHUYHG,QWKH
*UHHQ3DSHURQWKHLPSDFWRIWUDQVSRUWRQWKHHQYLURQPHQWRIZDVVWUHVVHGWKHQHHGWRLPSURYHWKH
OLQNDJHEHWZHHQWKHGLIIHUHQWFRPSRQHQWVRIXUEDQMRXUQH\V(&$ODWHUNH\GHYHORSPHQWLQWKLV
UHVSHFW ZDV PDUNHG E\ WKH *UHHQ 3DSHU RQ WKH FLWL]HQ
V QHWZRUN RI  ZKHUH WKH &RPPLVVLRQ
DFNQRZOHGJHG WKDW SXEOLF WUDQVSRUW KDG WR EH EHFRPHPRUH IOH[LEOH DQG EHWWHU VXLWHG WR WKH QHHGV RI
SDVVHQJHUV(&
$EUHDNWKURXJKLQVHWWLQJWKHFRXUVHRIWKH(XURSHDQWUDQVSRUWSROLF\RFFXUUHGLQZLWKWKHUHOHDVH
RI WKH :KLWH 3DSHU (XURSHDQ 7UDQVSRUW SROLF\ IRU  WLPH WR GHFLGH RI  (& 
,QWHUFRQQHFWLYLW\ DQG LQWHUPRGDOLW\ DUH YLHZHG DV SULRULW\ DVSHFWV IRU HDVLQJ WUDYHOOLQJ FRQGLWLRQV DQG
PRGDOWUDQVIHUVDVWUDYHOOHUVHQFRXQWHUVHULRXVLPSHGLPHQWVZKHQXVLQJGLIIHUHQWPRGHVRIWUDQVSRUWIRU
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VLQJOH MRXUQH\V QDPHO\ ZKHQ WKH ODWWHU LQYROYH VHYHUDO WUDQVSRUW FRPSDQLHV RU GLIIHUHQW PHDQV RI
WUDQVSRUW
2QWKHRQHKDQGWKHPLGWHUPUHYLHZRIWKH:KLWH3DSHUHPSKDVLVHVWKHVWUXFWXUDOGHYHORSPHQWVWKDW
RFFXUUHGDW(8LQVWLWXWLRQDOOHYHOZLWKWKHHQODUJHPHQW7KHHQODUJHPHQWVKDSHGWKH(8GLPHQVLRQ
DQG WKH H[WHQVLRQRI WKH7(17QHWZRUN HPHUJHV DV YDOXDEOH DQG VWURQJGHWHUPLQDQW LQ FUHDWLQJPRUH
FRUULGRUVDQGLQOLQNLQJ(XURSHWRLWVQHLJKERXUVZKLOHHQVXULQJD(XURSHZLGHLQWHUQDOWUDQVSRUWPDUNHW
(&2QWKHRWKHUKDQGWKH&RPPXQLFDWLRQ$VXVWDLQDEOHIXWXUHIRUWUDQVSRUWHPSKDVLVHVWKDWWKH
RSWLPDOIXQFWLRQLQJRIWKHWUDQVSRUWV\VWHPUHTXLUHVIXOOLQWHJUDWLRQDQGLQWHURSHUDELOLW\RIWKHLQGLYLGXDO
SDUWVRIWKHQHWZRUNDVZHOODVLQWHUFRQQHFWLRQEHWZHHQGLIIHUHQWPRGDOQHWZRUNV(&
$PRUHKROLVWLFDSSURDFKWRWKHDFKLHYHPHQWRIDVLQJOHLQWHUFRQQHFWHGDQGHIILFLHQWWUDQVSRUWV\VWHP
KDV EHHQ OLQHG XS E\ WKH (& LQ WKH QHZ:KLWH 3DSHU RQ WUDQVSRUW SROLF\  UHOHDVHG LQ 0DUFK 
6SHFLILFDOO\ IRU WKH LVVXH UHODWHG WR LQWHUFRQQHFWLYLW\ LQ WKH VWDIIZRUNLQJGRFXPHQWDFFRPSDQ\LQJ WKH
:KLWH 3DSHU WKH (XURSHDQ&RPPLVVLRQ VWUHVVHV WKDW ³7KHPRGDOPL[ KDV WR EH EHWWHU DGDSWHG WR WKH
SDUWLFXODUQHHGVRIHDFKMRXUQH\DQGLQWKHFDVHRISDVVHQJHUVWRWKHRYHUDOOWUDYHOH[SHULHQFH7KLVZLOO
RQO\EHSRVVLEOHLQDV\VWHPWKDWLVKLJKO\LQWHJUDWHGDQGWKDWLVEDVHGRQDFRQWLQXRXVDQGXELTXLWRXV
H[FKDQJHRILQIRUPDWLRQ7KHXVHRILQIRUPDWLRQWHFKQRORJ\WRRSWLPLVHDOODVSHFWVRISHUVRQDOWUDYHODQG
IUHLJKW WUDQVSRUW LV OLNHO\ WR EHFRPH RQH RI WKH PRVW GLVWLQFWLYH WUDLWV RI IXWXUH WUDQVSRUW V\VWHPV´
(&
6XPPLQJXSDQG WDNLQJ LQWRFRQVLGHUDWLRQ WKDW  WKHSROLF\REMHFWLYHVDOZD\VFRUUHVSRQG WRDFHUWDLQ
SROLF\ PHDVXUH LW FDQ EH QRWHG WKDW PDMRU LPSRUWDQFH LV DWWDFKHG E\ VHYHUDO (8 SROLF\ GRFXPHQWV WR
LQIUDVWUXFWXUH PHDVXUHV RQ WKH WUDQV(XURSHDQ WUDQVSRUW QHWZRUN 7(17 SDUWLFXODUO\ DV FRQFHUQV
LQYHVWPHQWVIRUSULRULW\SURMHFWVDQGWKHH[WHQVLRQRIWKH(XURSHDQKLJKVSHHGUDLOQHWZRUN
)XUWKHUPRUH LQWHURSHUDELOLW\ RI WKH (XURSHDQ UDLOZD\ V\VWHP LV KLJKOLJKWHG ERWK LQ UHODWLRQ WR
LQWHURSHUDEOHLQIUDVWUXFWXUHDQGLQUHODWLRQWRLQWHURSHUDEOHUROOLQJVWRFN,QDGGLWLRQWKHLQWHJUDWLRQRIWKH
(XURSHDQ 7(17 QHWZRUNV ZLWK UHJLRQDO DQG ORFDO QHWZRUNV LV RI KLJK SROLWLFDO FRQFHUQ LQ RUGHU WR
HQVXUHWKDWSRVLWLYHLPSDFWVRIWUDQVQDWLRQDOLQIUDVWUXFWXUHSURMHFWVFDQEHUHDOLVHGQRWRQO\DW(XURSHDQ
RUQDWLRQDOEXWDOVRDWUHJLRQDODQGORFDOOHYHO
0RUHRYHU WKH SRWHQWLDO WR UHGXFH WKH GHPDQG IRU GDLO\PRELOLW\ E\ LQWHJUDWLQJ QHWZRUN DQG VSDWLDO
SODQQLQJ LVKLJKOLJKWHG6HYHUDO(8SROLF\GRFXPHQWVDGGUHVV WKHDFFHVVLELOLW\RIDLUSRUWVDQG UHJLRQDO
DFFHVVLELOLW\$SDUW IURPDFFHVVLELOLW\ WRDLUSRUWV WKHSROLF\JRDORIHQVXULQJ LQWHUPRGDOLW\DW WUDQVSRUW
WHUPLQDOV LQJHQHUDO±HPEUDFLQJERWK VWDWLRQVDQGDLUSRUWV± LVPHQWLRQHGE\DGRPLQDQW VKDUHRI WKH
SROLF\ GRFXPHQWV0RUHRYHU FRPRGDOLW\ DQG FRPSOHPHQWDULW\ RI SDVVHQJHU WUDQVSRUWPRGHV LH WKH
HIILFLHQWXVHDQGFRPELQDWLRQRIPRGHVDUHGHDOWZLWKDVZHOODVWKHSROLWLFDODLPWRHDVHLQWHUPRGDOWULSV
)LQDOO\ WKH DSSOLFDWLRQ RI ,QWHOOLJHQW 7UDQVSRUW 6\VWHPV ,76 DQG JUDQWLQJ SDVVHQJHU ULJKWV DUH
UHJDUGHGDVPHDQVWRLPSURYHSDVVHQJHULQWHUPRGDOLW\DQGLQWHUFRQQHFWLYLW\
&DVHVWXGLHVIRULPSURYLQJLQWHUFRQQHFWLYLW\
$LUDQGUDLOPRGHLQWHJUDWLRQLQ)UDQNIXUWDQG&DWDORQLD
7KH VSHFLILF H[DPSOHV RI LQWHUFRQQHFWLYLW\ HQKDQFLQJ VROXWLRQV DW ZRUN FDQ EH IRXQG LQ PDQ\
(XURSHDQFLWLHV7KHPRVWFRPSOH[VROXWLRQVDUHREYLRXVO\LPSOHPHQWHGLQWUDQVSRUWQRGHVZLWKKLJKHVW
WUDIILFDQGELJJHVWQXPEHUVRISDVVHQJHUV7KHSULPDU\H[DPSOHRIVXFKDQRGHLV)UDQNIXUWDLUSRUW7KLV
FDVH VKRZV KRZ DLU PRGH LV LQWHUFRQQHFWHG ZLWK XUEDQ UHJLRQDO DQG ORQJGLVWDQFH UDLO VHUYLFHV 7KH
)UDQNIXUWH[DPSOHSURYHVWKDWLQRUGHUWRSURGXFHTXDOLW\FRQQHFWLRQEHWZHHQPRGHVVLPSOHH[WHQVLRQRI
UDLOQHWZRUNLQWRWKHDLUSRUWLVQRWVXIILFLHQW7KHODQGEDVHGLQIUDVWUXFWXUHVKRXOGEHUDWKHUGHVLJQHGDV
FRPSOLPHQWWRWKHDLURSHUDWLRQV)UDQNIXUWDLUSRUWLVFRPSOH[QRGHZKLFKGHPDQGVQRWRQO\VZLWFKIURP
2742   Monika Bak, Barbara Pawlowska and Przemyslaw Borkowski /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2738 – 2747 
RQHORQJGLVWDQFHPRGHRIWUDYHOWRDQRWKHUUDLOEXWDOVRDSRVVLELOLW\IRUFRQQHFWLQJLQWRWKHFLW\SXEOLF
WUDQVSRUW QHWZRUN )XUWKHUPRUH WKH LQIUDVWUXFWXUH PXVW EH GHVLJQHG LQ D ZD\ WKDW VHUYLQJ WKH DLUSRUW
QHLWKHU LPSOLHVDQ\VHULRXV LQFUHDVHV LQ WUDYHOWLPHIRUQRQDLUSRUW UHODWHGUDLOSDVVHQJHUVQRU WKDWRQO\
WUDLQVVSHFLDOO\GHGLFDWHGIRUDLUSDVVHQJHUVZRXOGDOORZDOHYHORIVHUYLFHUHTXLUHGIRUWKHDFFHSWDQFHRI
UDLOWUDQVSRUWDVDIHHGHUPRGHWRVXEVWLWXWHVKRUWKDXOIHHGHUIOLJKWV$VGHPDQGHVWLPDWHVVKRZHYHQELJ
DLUSRUW OLNH)UDQNIXUWGRHVQRWSURYLGHHQRXJKSDVVHQJHUV IRUGHGLFDWHGUDLO LIRQHFRQVLGHUVKRXUO\UDLO
RSHUDWLRQVZKLFKKDYH WREH LQWURGXFHG LIDLUSDVVHQJHUVDUH WREHHQWLFHG WRXVH WKLVFRQQHFWRUVHUYLFH
%HQGHU  7KHUHIRUH DLUSRUW VWRS KDV EHHQ LQFRUSRUDWHG DV RQH RI WKH VWRSV RQ UHJXODU OLQH ZLWK
UDLOZD\VWDWLRQDGMDFHQWWRDLUSRUWWHUPLQDO7KLVLVDFFRPSDQLHGE\VHYHUDORWKHUXSJUDGHVWKHUDLOZD\
VWDWLRQ LVDFFHVVLEOHE\ZDONLQJZLWKPRYLQJZDONZD\VDQGHVFDODWRUVDVVLVWLQJSDVVHQJHUV LQFDUU\LQJ
EDJJDJH &KHFNLQ IDFLOLWLHV DQG D EDJJDJH GURSRII SRLQW DUH DOVR DYDLODEOH LQ WKH DLUSRUWV¶ UDLOZD\
VWDWLRQ VR WKDW FKHFNLQ EDJJDJH KDV QRW WR EH FDUULHG WR WKH WHUPLQDO E\ WKH GHSDUWLQJ SDVVHQJHUV
6LPLODUO\ DUULYLQJ SDVVHQJHUV FRXOG SLFN XS OXJJDJH DW UDLO VWDWLRQ LI WKH\ ERRNHG WKLV RSWLRQ GXULQJ
GHSDUWXUHSURFHGXUHV([LVWHQFHRIUDLOZD\VWDWLRQDWWKHDLUSRUWDOORZVDOVRIRUIXQFWLRQDOLQWHJUDWLRQRI
DLUDQGUDLOPRGHV,Q)UDQNIXUW LW LVDFKLHYHGWKURXJK$,5DLOFRQFHSWRI/XIWKDQVDDQG'HXWVFKH%DKQ
DOORZLQJIRUUHDOVHDPOHVVWUDYHOOLQJ7KHLGHDLVWKDWSDVVHQJHUVFRXOGERRNDIOLJKWDQGWKHFRUUHVSRQGLQJ
IHHGHU WUDLQ WULS UHSODFLQJ D VKRUWKDXO IHHGHU IOLJKW /XIWKDQVD  'HXWVFKH %DKQ FDQ DWWUDFW
DGGLWLRQDOUDLOSDVVHQJHUVFKRRVLQJWKHWUDLQWRUHDFKWKHDLUSRUW LQVWHDGRIDFDUZKLOH/XIWKDQVDFRXOG
UHSODFHVRPHXOWUDVKRUWKDXOIHHGHUIOLJKWVDQGPDNHEHWWHUXVHRIWKHUDUHVORWVDWWKHFRQVWUDLQHGDLUSRUW
$QRWKHUFDVHVKRZLQJ WKHSULQFLSOHVRI LQWHJUDWLRQEHWZHHQDLUDQGUDLOPRGHV LV WKH&DWDODQDLUSRUW
V\VWHP  LQFOXGLQJ %DUFHORQD *LURQD 5HXV DQG /OHLGD $OO WKRVH ORFDWLRQV DUH VHSDUDWHG E\ OHVV WKDQ
NPDQGLQWHUFRQQHFWHGE\WUDGLWLRQDOUDLOOLQNVDVZHOODVURDGQHWZRUN7KHOHYHORILQWHUFRQQHFWLYLW\
SURYLGHGE\WKRVHWUDGLWLRQDO OLQNVLVKRZHYHUFRQVLGHUHGDVQRWVXIILFLHQWDQGSODQVWRFRQQHFWDLUSRUWV
ZLWKWKHKLJKVSHHGUDLOV\VWHP+65DUHIRUPXODWHGE\6SDQLVKDQGORFDOJRYHUQPHQWV*HQHUDOLWDWGH
&DWDOXQ\D7KHFRQQHFWLRQRIDLUSRUWVWRWKH+65ZLOOLPSURYHDFFHVVWRUHJLRQDODLUSRUWVIURPWKH
%DUFHORQD0HWURSROLWDQDUHDPLQXWHVIURP%DUFHORQDWR*LURQDDQG5HXVDQGPLQXWHVWR/OHLGD
DQGDFFHVVWR%DUFHORQDDLUSRUWIURPWKHUHVWRIWKH&DWDODQUHJLRQ*HQHUDOLWDWGH&DWDOXQ\D7KH
+56FRQQHFWLRQ WR WKH DLUSRUW LV FRQVLGHUHG DV HLWKHU GLUHFW VWDWLRQ %DUFHORQD/OHLGD RU YLD D IHHGHU
VHUYLFHRIORFDOWUDPV*LURQDDQG5HXV7KHLGHDEHKLQG+56FRQFHSWLVWRXVHHLWKHURIWKHDLUSRUWVWR
RSHUDWHZLWKLQRQH&DWDODQV\VWHPIRUDUULYDOVGHSDUWXUHVZLWK+56DVIDVWIHHGHUV\VWHP'HYHORSPHQW
RI+56 UHVSRQGV WR WKH JURZLQJ QXPEHU RI SDVVHQJHUV )RU LQVWDQFH FXUUHQW  KLQWHUODQG RI%DUFHORQD
DLUSRUWLQWHUPVRISRSXODWLRQLVDFFHVVLEOHLQKRXUVE\ODQGPRGHVFDUDQGUDLODQGFRYHUVPLOOLRQ
SHRSOHPRUH WKDQ  RI WUDYHOOHUV DUH RULJLQDWHG RU ERXQG IRU %DUFHORQD  RU LWV0HWURSROLWDQ
5HJLRQ$(1$5HJLRQDODLUSRUWV*LURQDDQG5HXVKDYHH[SHULHQFHGUDSLGWUDIILFJURZWKV
RYHU WKH ODVW\HDUV2EVHUYLQJHYROXWLRQRIGHSDUWXUHVDUULYDOV WR WKHUHJLRQDQGILQDOGHVWLQDWLRQVRI
SDVVHQJHUVFOHDUSLFWXUH LVYLVLEOH WKDWPDMRULW\RI WUDYHOOHUVRULJLQGHVWLQDWLRQSRLQW LV%DUFHORQD LWVHOI
%HFDXVHRIWKLVGHPDQGIRU%DUFHORQDGHVWLQDWLRQVKDVWREHPDLQIDFWRUGHWHUPLQLQJIXWXUHFRPSRVLWLRQ
RI+65LQWHUFKDQJHVZLWKRWKHUDLUSRUWVDQGEHFDXVHWUDYHOLV%DUFHORQDRULHQWHGSXEOLFWUDQVSRUWVHHPV
WREHHVSHFLDOO\VXLWDEOHWRVHUYHWUDQVSRUWIORZVRIWKLVPDJQLWXGH
5ROHRIIHUULHVLQLQWHJUDWHGSDVVHQJHUWUDQVSRUW±H[DPSOHRI$PVWHUGDP
$PVWHUGDPUHJLRQKDVDSRSXODWLRQRIDERXWPLOOLRQLQKDELWDQWV:LWKULYHUVDQGFDQDOVZDWHU
WUDQVSRUW LV XVHG H[WHQVLYHO\ IRU ERWK WRXULVP DQG ORFDO WUDQVSRUW SXUSRVHV$PVWHUGDP IHUULHV VHUYLFH
ERWKGRPHVWLFDQGLQWHUQDWLRQDOWUDYHOV7KH$PVWHUGDPFDVHIRFXVHVRQWKHLQWHJUDWLRQRIERWKW\SHVRI
IHUU\VHUYLFHVZLWKWKHFLW\SXEOLFWUDQVSRUWV\VWHP

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7KHGRPHVWLF IHUULHVDUHWKHORFDO*9%RSHUDWHGIHUULHVWKDWVHUYHWKHDUHDLQWKHLQQHUKDUERXU7KH
IHUU\ WHUPLQDO LV QH[W WR WKH FHQWUDO UDLOZD\ VWDWLRQ ZKLFK DOORZV IRU TXLFN VZLWFK LQWR RWKHU SXEOLF
WUDQVSRUW PRGH EXV WUDP RU WD[L ELNH 7KHVH IHUULHV DUH IUHH RI FKDUJH WKHUHIRUH SUREOHP RI WLFNHW
LQWHJUDWLRQGRHVQRWH[LVWDQGLWFRXOGEHDUJXHGWKDWLQIDFWVHDPOHVVWUDYHOKDVEHHQDFKLHYHG
,QWHUQDWLRQDO KLJKVSHHG IHUULHV  NPK DUH RSHUDWHG E\ &RQQH[[LRQ D FRPSDQ\ WKDW LV DOVR WKH
ODUJHVWUHJLRQDOEXVRSHUDWRULQWKH$PVWHUGDPUHJLRQ)HUU\WHUPLQDOLVSODFHGQH[WWRWKHFHQWUDOUDLOZD\
VWDWLRQ)RULQWHUQDWLRQDOIHUULHVFKDUJHVDSSO\EXWVLQFHFRPSDQ\KDVLQWHJUDWHGWKHVHUYLFHLQWRWKHQHZ
WLFNHW VFKHPH DQG XVHV WKH 29&KLS FDUG GLVWXUEDQFH LQ PRGH VZLWFKLQJ LV PLQLPDO ,W VKRXOG EH
PHQWLRQHGWKDWLQ$PVWHUGDPDOOSDSHUWLFNHWVKDYHEHHQHOLPLQDWHGDQGUHSODFHGE\VPDUWFDUGVLQ-XQH
7KHLQWURGXFWLRQRIWKHVPDUWFDUGVLQFUHDVHVWKHLQWHURSHUDELOLW\RQDOO'XWFKSXEOLFWUDQVSRUW7KH
FDUGDOVRDOORZV IRUDFWLYH VKDSLQJRI WUDYHOEHKDYLRXUV IRU LQVWDQFH LWSURYLGHV WKHSRVVLELOLW\ WRYDU\
WDULIIVEHWZHHQSHDNDQGRIISHDNWULSVDOORZVIRUSD\PHQWIRUDGMDFHQWVHUYLFHVSURYLGHVYDOXDEOHGDWD
WR RSHUDWRUV RQ DFWXDO XVDJH RI PHDQV RI WUDQVSRUW LQ GLIIHUHQW GLUHFWLRQV DQG KRXUV RQ YHKLFOH
RFFXSDWLRQ SDVVHQJHU IORZV DQG H[DFW GDWD IRU GLYLGLQJ WUDIILF UHYHQXHV EHWZHHQ RSHUDWRUV HWF
6WDGVUHJLR$PVWHUGDP
7KHRUHWLFDOO\ DGRSWHG VROXWLRQV VHHP YHU\ HIILFLHQW ± EXW WKHUH DUH FHUWDLQ OLPLWDWLRQV )LUVWO\
LQWHJUDWLRQRI UHJLRQDODQG LQWHUQDWLRQDO V\VWHPV LV OLPLWHG WRRQO\IHUU\EXV W\SHRIFRQQHFWLRQV2WKHU
RSWLRQVDUHEHLQJGLVFRXUDJHGE\RSHUDWRUVZKRGRQRWLQIRUPDERXWWKHPRQWKHLUZHEVLWHV7KLVLVUHVXOW
RI FRPSHWLWLRQ EHWZHHQ WUDQVSRUW SURYLGHUV $OVR WKH SURYLVLRQ RI LQWHJUDWHG LQIRUPDWLRQ RQ UHJLRQDO
EXVHVDQGXUEDQSXEOLFWUDQVSRUWKDVVXIIHUHGDODFNRIFRPSOHWHQHVVDQGFRRUGLQDWLRQRIWLPHWDEOHVDIWHU
WKH LQWURGXFWLRQ RI FRQFHVVLRQV REWDLQHG E\ FRPSHWLWLYH WHQGHULQJ :3/DZ RQ 3DVVHQJHU 7UDQVSRUW
 ,Q JHQHUDO LQWHJUDWLRQ DQG FRPSHWLWLRQ DUH VRPHZKDW FRQWUDGLFWRU\ DV $PVWHUGDP FDVH FOHDUO\
VKRZV
/HHGVUDLOQRGHLQWHJUDWLRQZLWKFLW\SXEOLFWUDQVSRUW
7KH PXFKLQFUHDVHG SUHVHQFH RI PXOWLSOH DJHQWV LQYROYHG LQ VHUYLFHGHOLYHU\ SXWV VWUDLQV RQ WKH
UHTXLUHGLQWHUDFWLRQVDQGFRQWUDFWXDOUHODWLRQVEHWZHHQDJHQWVWKDWSRVHDUDQJHRISRWHQWLDOSUREOHPVIRU
LQWHUFRQQHFWHG LQWHJUDWHG WUDYHO RSSRUWXQLWLHV 3UDFWLFDO H[DPSOH GHDOLQJZLWK WKRVH SUREOHPV LQ UDLO ±
SXEOLF XUEDQ WUDQVSRUW LQWHJUDWLRQ SURYLGHV WKH FDVH RI /HHGV UDLO QRGH/HHGV LV RQH RI WKHPDMRU UDLO
QRGHV RQ WKH8.PDUNHWZKLFK LV FRPSHWLWLYH$W WKH VDPH WLPH SXEOLF FLW\ WUDQVSRUW LV RUJDQL]HG E\
FLWLHVDQGXVXDOO\VHUYHGE\VLQJOHFLW\SXEOLFWUDQVSRUWFRPSDQ\([LVWHQFHRIPDQ\UDLORSHUDWRUVPDNHV
EXLOGLQJ LQWHUFRQQHFWLRQV ZLWK FLW\ WUDQVSRUW RSHUDWRU PXFK PRUH GLIILFXOW EHFDXVH QHJRWLDWLRQV ZLWK
PDQ\SDUWQHUVDUHUHTXLUHGDQGFRRUGLQDWLRQRIWLPHWDEOHVLVWULFN\,WLVSXEOLFFLW\WUDQVSRUWZKLFKKDVWR
WULP LWV WLPHWDEOHV WR FKDQJLQJ EHFDXVH RI FRPSHWLWLRQ UDLO VFKHGXOHV2Q WKH SRVLWLYH QRWH LQFUHDVHG
FRPSHWLWLRQRQ WKHUDLOVLGHDOORZVIRU UHGXFHGIDUHV:KLOH LQWHJUDWLQJVHUYLFHVXVXDOO\JRRG LGHD LV WR
FRRUGLQDWH WUDYHO SODQV ZLWKLQ RQH GHGLFDWHG RUJDQL]DWLRQ ,Q FDVH RI /HHGV WZR ERGLHV ZHUH VHW XS
7UDQVSRUW)RU/HHGV7I/DQG,QWHJUDWHG7UDQVSRUW$XWKRULWLHV,7$V2QHZDVUHVSRQVLEOHIRUUDLODQG
RWKHUIRUFLW\VLGHRIWKHLQWHJUDWHGVHUYLFH7KLVVHWXSTXLFNO\SURYHGWREHQRWYHU\HIILFLHQWGXHWRWKH
ODFNRIFRRUGLQDWLRQEHWZHHQPRGHV
$QRWKHU SUREOHP HQFRXQWHUHG LQ /HHGV ZDV WKH LQVXIILFLHQW FDSDFLW\ RI LQWHUFRQQHFWLRQ SRLQWV DQG
LQDGHTXDWHFDSDFLW\RIUDLOPRGH'XHWRWKHLQWURGXFWLRQRIFRPSHWLWLRQRQNH\VHFWLRQVRIUDLOQHWZRUN
XVHRILQIUDVWUXFWXUHLQFUHDVHGZLWKUHVXOWLQJFRQJHVWLRQ)UHTXHQWGHOD\VIROORZHG7KLVLQWXUQPDNHV
DQ\FRRUGLQDWLRQRIRWKHUPRGHVZLWKUDLOV\VWHPLPSRVVLEOHGXHWRXQUHOLDELOLW\RIUDLOZD\V/HHGVZDV
DQ HDUO\DGRSWHU RI JXLGHG EXV URXWHV ZKLFK DOORZ EXVHV WR WUDYHO DORQJ VSHFLDOW\ FRQYHUWHG FHQWUDO
UHVHUYDWLRQV WR KHOS UHGXFH DQG DYRLG WUDIILF FRQJHVWLRQ 3XQFWXDOLW\ DQG WUDYHO WLPH UHGXFWLRQV ZHUH
KRZHYHU ORVW GXH WR/HHGVEHLQJRQHRI WKRVHPRUH FRQJHVWHG UDLO QRGHVZLWK VHUYLFHV RIIHUHGE\ ILYH
2744   Monika Bak, Barbara Pawlowska and Przemyslaw Borkowski /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2738 – 2747 
SURYLGHUV (DVW &RDVW &URVV&RXQWU\ 7UDQV3HQQLQH1RUWKHUQ DQG (DVW0LGODQGV 7UDLQV  7KLVPDGH
LQWHJUDWLRQFKDOOHQJLQJ2Q WKHRWKHUKDQG LQWHJUDWLRQZDV UHDOO\PXFKQHHGHG ,Q/HHGVDUHDDFFHVV WR
WKHUDLOPRGHDFFRUGLQJO\WRWKHVWXG\RIWUDYHOEHKDYLRXUVZDVLGHQWLILHGDVSDVVHQJHUFDUEXV±
WUDLQ±ZDON±ELF\FOH±RWKHU±/HHGV&LW\&RXQFLO
:LWKXVHRISDVVHQJHUFDUVFOHDUO\GRPLQDWLQJEHKDYLRXUSDWWHUQVWKHDPELWLRXVJRDORILQWHJUDWLRQRI
UDLODQGSXEOLFWUDQVSRUWZDVWRHQFRXUDJHFDUXVHUVWRVZLWFKLQWREXVHV,QRUGHUWRDFKLHYHWKLVJRDOERWK
QHZ LQIUDVWUXFWXUH LQYHVWPHQWV DQG RUJDQL]DWLRQDO FKDQJHVZHUH LQWURGXFHG )LUVWO\ WKH DFFHVVLELOLW\ RI
UDLOZD\ VWDWLRQV KDV EHHQ LPSURYHG E\ UHORFDWLQJ EXV VWRSV WR WKH VWDWLRQ 6HFRQGO\ FRQJHVWLRQ RI UDLO
PRGH KDVEHHQ UHGXFHGE\ UHEXLOGLQJRI UDLO WUDFNV DQG HOLPLQDWLRQRI FURVVLQJVEHWZHHQGLIIHUHQW UDLO
WUDFNV 7R LPSURYH LQWHUFKDQJH FDSDFLW\ QHZ SODWIRUPV ZDONZD\V XQGHUJURXQG SDVVHV EHWZHHQ UDLO
SODWIRUPVDQGEXV VWRSVKDYHEHHQHUHFWHG2YHUDOOFRVWRI WKRVH LQYHVWPHQWVDPRXQWHG WRPLOOLRQ
SRXQGV 2UJDQL]DWLRQDO FKDQJH RFFXUUHG ZKHQ  Ä7UDYHO 3ODQ´  KDV EHHQ DGRSWHG 7KLV VHW RI DFWLRQV
LQFOXGHG
x )UHHZDONLWPDSVDYDLODEOHDWWKHVWDWLRQZLWKDFFRPSDQ\LQJSXEOLFLW\FDPSDLJQ
x 7UDYHOLQIRUPDWLRQSRLQWLQVWDOOHGE\1DWLRQDO([SUHVVLQWKHVWDWLRQ
x $JUHHPHQWE\1HWZRUN5DLOWRLPSURYHPDUNLQJRQWKHVWDWLRQ
x ,QVWDOODWLRQE\1HWZRUN5DLORIDGGLWLRQDOF\FOHUDFNVRQSODWIRUP
x &\FOH3RLQWDSSURYDOE\1HWZRUN5DLOIRUDQHOHFWULFFDUUHFKDUJLQJED\
x $JUHHPHQWE\1HWZRUN5DLOWRFDUVKDUHSDUNLQJED\VLQWKHQHZFDUSDUNGHFNVFKHPH
(IILFLHQW LQWHJUDWLRQ DOZD\V GHPDQGV LQWHJUDWHG WLFNHWLQJ ,Q FDVH RI /HHGV WKLV LV DFKLHYHG ZLWK
<RFDUG±DQHOHFWURQLFFKLSKROGLQJ WLFNHWLQJGDWDYDU\LQJ IURPEDVLFFRQFHVVLRQDU\SDVVHV WKURXJK WR
SHULRG WLFNHWV(YHQWXDOO\<RUFDUGZLOO DOVRKROG FUHGLWV WKDW HQDEOHSDVVHQJHUV WRSD\ IRU WLFNHWV IURP
SUHSDLG DFFRXQWV $ QXPEHU RI IXUWKHU HQKDQFHPHQWV DUH DW YDULRXV VWDJHV RI SODQQLQJ DQG
LPSOHPHQWDWLRQ PRVW QRWDEOH LV SODQ WR FRQQHFW UDLOZD\ VWDWLRQ ZLWK FLW\ FHQWUH YLD WUROOH\V RU
LQWURGXFWLRQRIWUDPFRQQHFWLQJUDLOZD\VWDWLRQZLWK%UDGIRUGDLUSRUW
7UDP7UDLQRI.DUOVUXKH
.DUOVUXKHVROXWLRQWRWKHLQWHUFRQQHFWLYLW\FKDOOHQJHLV7UDP7UDLQDQLGHDWRXVHFLW\WUDPVRQUHJXODU
UDLOQHWZRUN7KHFRQFHSWDLPVDWUHGXFWLRQRIQHFHVVDU\LQWHUFKDQJHVGXULQJMRXUQH\DQGHOLPLQDWLRQRI
QHHGWRFKDQJHIURPORQJGLVWDQFHUDLOLQWRVKRUWGLVWDQFHFLW\WUDPVHUYLFH,QPDMRULW\RI(XURSHDQFLWLHV
XUEDQ WUDQVSRUW WUDP EXV WUROOH\ DQG UHJLRQDO WUDQVSRUW UDLO H[LVW DORQJVLGH HDFK RWKHU ZLWK
LQWHUFRQQHFWLRQVEHWZHHQWKHPOLPLWHGWRFUXFLDOQRGHV7KRVHLQWHUFRQQHFWLRQSRLQWVDUHRIWHQWRRIHZWR
DWWUDFW DGGLWLRQDO SDVVHQJHUV DQG ZLWK QHFHVVLW\ WR FKDQJH EHWZHHQ WUDLQ DQG SXEOLF WUDQVSRUW RU YLFH
YHUVD WKLV OHDGV WR WKH VLWXDWLRQ GLVFRXUDJLQJ SRWHQWLDO SDVVHQJHUV RI SXEOLF WUDQVSRUW HVSHFLDOO\ DV FDU
RZQHUVKLSH[SDQGHG2QWKHEURDGHUVFDOHWKHPDMRUDGYHQWDJHLQ7UDP7UDLQLVWKDW7KH.DUOVUXKH0RGHO
FDQ EH FRQVLGHUHG DV D EOXH SULQW WR UHYLWDOL]H SXEOLF WUDQVSRUW EHWZHHQPHGLXP VL]HG XUEDQ DQG UXUDO
DUHDV 7KH FRUH RI WKH PRGHO LV WKDW LQVWHDG RI WKH SDVVHQJHUV FKDQJLQJ YHKLFOHV D ELPRGDO YHKLFOH
FKDQJHVEHWZHHQWKHPRGHVDW WKHV\VWHPERUGHUVIURPFODVVLFUXUDOUDLOZD\ OLQHVWRWKHXUEDQWUDPZD\
V\VWHP ,Q .DUOVUXKH WKH V\VWHP LV EXLOG DURXQG WKRVH WZR PRGHV EXW RWKHU VHUYLFHV OLNH EXV DUH
LQWHJUDWHG WKURXJK ORFDWLRQ RI EXV VWRSV WLPHWDEOHV HWF LQWR WKH EDFNERQH RI 7UDP7UDLQ VROXWLRQ ,Q
RUGHUWRPDNHZRUNDEOHV\VWHPWKHPDMRULPSURYHPHQWVRIWHFKQLFDODVZHOODVRUJDQL]DWLRQDOQDWXUHKDG
WREHDGRSWHG.DUOVUXKH0RGHO
x )XOOHOHFWULILFDWLRQRIUDLOOLQHVSURYLVLRQRIDGHTXDWHWUDFNVVXLWDEOHIRUGXDOWUDLQWUDPYHKLFOHV
x %XLOGLQJRIQHZEXVVWRSVQH[WWRWKHWUDPVWDWLRQVDOORZLQJIRUGLUHFWFRQQHFWLRQZLWKRWKHUPRGHV
ZLWKLQFLW\SXEOLFWUDQVSRUW
x +LJKHUIUHTXHQF\RIVHUYLFHVORQJHURSHUDWLQJKRXUV
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x 5HRULHQWDWLRQRIEXVWUDQVSRUWVHUYLFHV±UHPRYDORIEXVURXWHVSDUDOOHOWRWUDPWUDLQOLQHVDQG
H[WHQVLRQRISHUSHQGLFXODUURXWHV
$ORQJVLGH WKH LQIUDVWUXFWXUH LQYHVWPHQWV QHFHVVDU\ OHJDO DQGRUJDQL]DWLRQDO DGMXVWPHQWVZHUHPDGH
)LUVWO\RQO\RQHWUDQVSRUWRUJDQL]HULQWKHUHJLRQZDVFUHDWHGWDVNHGZLWKKDUPRQL]DWLRQDQGLQWHJUDWLRQ
RIGLIIHUHQWPRGHV6HFRQGO\ LQWHJUDWHG WLFNHWZDV LQWURGXFHG IRU WULSVXWLOL]LQJDOOPRGHVRI WUDQVSRUW
7KLUGO\WKRURXJKPDUNHWLQJDQGLQIRUPDWLRQFDPSDLJQKDVEHHQFDUULHGRXWLQIRUPLQJRIQHZWLPHWDEOHV
H[WHQG VHUYLFH KRXUV DQG LQWHUFRQQHFWLRQ RSSRUWXQLWLHV )RXUWKO\ WKH LQIUDVWUXFWXUH FKDUJHV KDYH EHHQ
FKDQJHGLQRUGHUWREHWWHUUHSUHVHQWDFWXDOXVHRILQIUDVWUXFWXUHE\YDULRXVVHUYLFHSURYLGHUV
0RGHUQFKDUDFWHURI WKH.DUOVUXKHV\VWHPVKRZV LWVHOIQRWRQO\ LQ WHFKQRORJLFDOVXEOLPHEXWDOVR LQ
DXWKRULWLHVUHVSRQVHWRQHZWUDQVSRUWFKDOOHQJHV7KHFODVVLFUHPHG\WRWKHPLJUDWLRQRILQKDELWDQWVLQWR
WKHVXEXUEVLVFUHDWLRQRIQHZUDLOOLQHVSDUWLDOO\XQGHUWKHVXUIDFHRUVXEZD\HJ)UDQNIXUW0XQFKHQ
,W LV HIILFLHQW EXW DOVR YHU\ FRVWO\ 7KH.DUOVUXKH VROXWLRQ VKRZV DQRWKHU ZD\ ([LVWLQJ LQIUDVWUXFWXUH
FRXOGEHXVHGLQRUGHUWRFUHDWHRQHLQWHUSUHWDWLRQDOV\VWHP7UDPOLQHDQGUDLOOLQHVFRQYHUVLRQVLQWRGXDO
PRGHVWLOOGHPDQGVRPHLQYHVWPHQWEXWLWLVFKHDSVROXWLRQDVFRPSDUHGWRGHGLFDWHGUDLOVXEZD\$OVR
WKH FRVW RI QHZ WUDP FDUV LV ORZHU WKDQ FRQVWUXFWLRQ RI QHZ LQIUDVWUXFWXUH )RU LQVWDQFH WKH WUDP FDUV
LQWURGXFHGLQVXPPHUFRVWRQO\PLOOLRQ(85HDFK0RUHRYHULQWURGXFWLRQRIWUDPVRQUDLOWUDFNV
DOORZHG IRUPRUH VWRSV EHFDXVH FRVW DQG WLPH QHFHVVDU\ WR DFFHOHUDWHGHFHOHUDWH WUDP DUH VLJQLILFDQWO\
ORZHU WKDQ WUDLQ WKXV RYHUDOO WUDQVSRUW FRYHUDJH LQ WKH UHJLRQ KDV EHHQ LPSURYHG %HJLQQLQJ LQ 
ZKROHQHWZRUNKDVEHHQUDGLFDOO\H[WHQGZLWKPDMRULQYHVWPHQWVEHLQJ8OLHGHWDO
x ,QOLQHV.DUOVUXKH%DGHQ%DGHQDQG%UHWWHQ±%UXFKVDOLQERWKFDVHVXWLOL]LQJUDLOWUDFNV
x ,QOLQHV%UXFKVDO0HQ]LQJHQDQG.DUOVUXKH±%DGHQ%DGHQ
x ,Q.DUOVUXKH±3IRU]KHLP:|UWKXWLOL]LQJ'HXWVFKH%DKQUDLOWDFNV
x ,Q7UDP7UDLQUHDFKHGWR2GHQKHLP
x ,QWKHOLQHWR3IRU]KHLPKDVEHHQH[WHQGHGWR%LHWLJKHLP%LVVLQJHQ
x ,QFLW\RI+HLOEURQQKDVEHHQFRQQHFWHGWRWKHV\VWHP
x ,Q+HLOEURQQOLQHKDVEHHQH[WHQGHGWRgKULQJHQ

&XUUHQWO\OLQHVVHUYLFHGE\7UDP7UDLQDPRXQWWRNP7KHPRVWLPSRUWDQWVXFFHVVZDVSUREDEO\
WKHH[WHQVLRQRIRSHUDWLQJKRXUVDQGKLJKHUIUHTXHQF\RIVHUYLFHV6HUYLFHVRSHUDWHGD\VSHUZHHNDQG
KRXUVSHUGD\7KHIUHTXHQF\LVWUDLQVRUWUDPVSHUKRXU%HIRUHVHUYLFHZDVLUUHJXODUDQGQRWVR
IUHTXHQW7KHWUDYHOWLPHVKDYHEHHQUHGXFHGHYHQLIPRUHVWRSVKDYHEHHQLQWURGXFHG%HVLGHVQHZEXV
VWRSVFRRUGLQDWHGZLWKWUDPWUDLQDUULYDOVDQGGHSDUWXUHVPDNHWUDYHODOPRVWVHDPOHVV7LFNHWVGHSHQGRQ
]RQHDQGDUHLQWHJUDWHGEHWZHHQDOOPRGHVLQYROYHG,QIRUPDWLRQLVFOHDUDQGDYDLODEOHLQDOOPRGHV7KH
SULFHRI WKH WLFNHWZDV VHW VRDV LW LV FKHDSHU WKDQ WUDYHORISHUVRQ LQRQHFDU WKHUHIRUH LQHFRQRPLF
WHUPVVROXWLRQLVFRPSHWLWLYHDJDLQVWLQGLYLGXDOWUDQVSRUW
&RQFOXVLRQV
(IIHFWLYH LQWHJUDWLRQRISDVVHQJHU WUDQVSRUW V\VWHPV UHTXLUHVJRRG LQWHUFRQQHFWLRQZKLFKFDQQRWEH
JXDUDQWHHGZLWKRXWWKHSURYLVLRQRILQWHJUDWHGQHWZRUNVDQGVHUYLFHVDWWUDFWLYHWRSRWHQWLDOXVHUV7KLVLV
OLNHO\ WR UHTXLUH FRRSHUDWLRQ EHWZHHQ D UDQJH RI DXWKRULWLHV DQG SURYLGHUV LQ WKH SXEOLF DQG SULYDWH
VHFWRUV DQG PD\ QHFHVVLWDWH D ZLGHU YLVLRQ WKDQ PLJKW RWKHUZLVH SUHYDLO 0RUHRYHU WKH FUHDWLRQ RI
HIIHFWLYHLQWHUFRQQHFWLRQPD\VRPHWLPHVFRQIOLFWZLWKWKHSULRULWLHVRIDXWKRULWLHVDQGSURYLGHUVZKRKDYH
KLWKHUWREHFRQFHUQHGVROHO\ZLWKVHUYLQJDORFDOFRQVWLWXHQF\
7KHUHVXOWVRIWKH,17(5&211(&7SURMHFWKDYHKLJKOLJKWHGWKHSRVVLELOLWLHVIRUWKH(8WRIXQFWLRQ
DV D GULYHU IRU WKH GHYHORSPHQW RI LQWHUFRQQHFWLYLW\ DW YHU\ GLIIHUHQW VFDOHV $W WKH VWUDWHJLF OHYHO WKH
DQDO\VLV KDV UHYHDOHG WKDW RQ LQWHUFRQQHFWLYLW\ WKHUH LV DQ RYHUDOO ODFN RI IRFXV LQ QDWLRQDO VWUDWHJLF
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SROLFLHVGRFXPHQWVDQGWKDWWKHDFWXDO(8VWUDWHJLFSROLF\LVVXHVFRQFHUQLQJSDVVHQJHULQWHUPRGDOLW\DQG
LQWHUFRQQHFWLRQVFDOO IRUDPRUHDFWLYH UROHRI WKH(8DQGKLJKOLJKW WKHSRWHQWLDO IRUPRUH IRUPDODQG
DXWKRULWDWLYHVWUDWHJLFSROLF\GHFLVLRQVELQGLQJIRUWKHPHPEHUVWDWHV LQRUGHUWRHQVXUHDFRKHUHQWDQG
FURVVQDWLRQDO VWUDWHJLF (8 SROLF\ LQ SDVVHQJHU LQWHUFRQQHFWLRQV VDIHJXDUGLQJ WKH LQWHJUDWLRQ DQG
GHYHORSPHQWRIWKH(8DQGHQVXULQJWKHPRELOLW\QHHGVRIWKH(8FLWL]HQV
7KH ,17(5&21(&7 SURMHFW KDV GRFXPHQWHG WKH QHHG IRU IXUWKHU UHVHDUFK DQG GHYHORSPHQW RQ
VHYHUDO LVVXHV$ IHZRI WKHPRVW LQWHUHVWLQJDQGPRVWSURPLVLQJH[LVWLQJ VROXWLRQV UHVHDUFKHG WKURXJK
FDVHVWXGLHVDOORZVIRULGHQWLILFDWLRQRIEHVWSROLF\SUDFWLFH7KHRYHUDOOFRQFOXVLRQLVWKDWLQIUDVWUXFWXUH
SOD\V NH\ UROH LQ WKH GHYHORSPHQW RI LQWHUFRQQHFWLRQV +RZHYHU WKH SUHVHQW WRROV DQG NQRZOHGJH
DYDLODEOHFDQQRWDQVZHUTXHVWLRQVRQKRZLQIUDVWUXFWXUHSODQQLQJDVDSURFHVVLQDSROLWLFDOV\VWHPFRXOG
EHVW FRQWULEXWH WR DQ LPSURYHG LQWHUFRQQHFWLYLW\ $OVR RUJDQLVDWLRQDO LVVXHV KDYH SURYHG WR EH RI
LPSRUWDQFHLQWKHGHYHORSPHQWRILQWHUFRQQHFWLRQVVRPHWLPHVOHDGLQJWRVXFFHVVDQGLQRWKHUH[DPSOHV
OHDGLQJ WR IDLOXUH 6WLOO PRUH UHVHDUFK DQG EHWWHU XQGHUVWDQGLQJ RI RUJDQLVDWLRQDO EHKDYLRXU DQG WKH
VWUXFWXUDO HOHPHQWV LQ RUJDQLVLQJ LQWHUFRQQHFWLRQV LQ FRPSOH[ SROLWLFDO DQG HFRQRPLFDO VWUXFWXUHV LV
QHHGHG)LQDQFLDODQGHFRQRPLFLVVXHVKDYHEHHQIRXQGWRRIWHQLQWHUDFWZLWKRUJDQLVDWLRQDOLVVXHVDQGWR
FUHDWHFRPSOLFDWHGEDUULHUVWRLPSURYHGLQWHUFRQQHFWLRQDVSUREOHPVDWGLIIHUHQWSROLWLFDORUJDQLVDWLRQDO
DQG HFRQRPLF OHYHOV QHHG WR EH VROYHG E\ DFWRUV ZLWK FRQIOLFWLQJ LQWHUHVWV 3RVVLEO\ D EHWWHU
XQGHUVWDQGLQJRIVXFKVLWXDWLRQVFRXOGOHDGWRJXLGDQFHDQGRUJHQHUDOVROXWLRQVRUPRGHOVZKLFKFRXOG
EH LPSOHPHQWHG LQ WKH (8 7KH SRVLWLYH FRQFOXVLRQ LV WKDW PRGHUQ WHFKQRORJ\ KHOSV LQ LPSURYLQJ
LQWHUFRQQHFWLRQV ,QWHOOLJHQW 7UDQVSRUW 6\VWHPV DQG RYHUDOO WKH SRVVLELOLWLHV RI XVLQJ QHZ LQIRUPDWLRQ
WHFKQRORJ\PRELOHDQGVPDUWSKRQHVDVDQDFWLYHHOHPHQWVXSSRUWLQJLQWHUFRQQHFWLRQKROGVDSURPLVLQJ
SRWHQWLDO WREHFRPHDGULYHU IRU WKHGHYHORSPHQWRI LQWHUFRQQHFWLRQ5HVHDUFKDQGGHYHORSPHQW LQ WKLV
DUHDDOVRKDVSRWHQWLDOIRUWKH,76DQG,7LQGXVWU\LQ(XURSHWRGHYHORSQHZSURGXFWVDQGRUV\VWHPVWR
EHXVHGDQGH[SORLWHGDVEXVLQHVVRSSRUWXQLWLHVLQWKHUHVWRIWKHZRUOG
5HIHUHQFHV
$(1$$LUSRUWVRI&DWDORQLDSURMHFWLRQVDFFRUGLQJWRPHGLXPYDULDQWLQDLUSRUWVµPDVWHUSODQV¶
%HQGHU: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'HU$QVFKOXVVGHV)UDQNIXUWHU)OXJKDIHQVDQGDV(LVHQEDKQQHW],Q(LVHQEDKQHQLQ
GHU5HJLRQ)UDQNIXUW5KHLQ0DLQS'DUPVWDGW+HVWUD9HUODJ
(& *UHHQ3DSHU RQ WKH LPSDFW RI7UDQVSRUW RQ WKH(QYLURQPHQW ±$&RPPXQLW\ VWUDWHJ\ IRU
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%UXVVHOV
(& 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%UXVVHOV
(& 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:KLWH 3DSHU 5RDGPDS WR D 6LQJOH (XURSHDQ 7UDQVSRUW$UHD ±7RZDUGV D FRPSHWLWLYH DQG
UHVRXUFHHIILFLHQWWUDQVSRUWV\VWHP&20ILQDO%UXVVHOV
*HQHUDOLWDW GH &DWDOXQ\D 7UDQVSRUW LQIUDVWUXFWXUH PDVWHU SODQ RI &DWDORQLD 
'HSDUWPHQWRISXEOLFZRUNVDQGWHUULWRULDOSROLF\*HQHUDOLWDWGH&DWDOXQ\
*HQHUDOLWDW GH &DWDOXQ\D  3DVVHQJHU WUDQVSRUW VHUYLFHV PDVWHU SODQ RI &DWDORQLD 
'HSDUWPHQWRISXEOLFZRUNVDQGWHUULWRULDOSROLF\*HQHUDOLWDWGH&DWDOXQ\D
.DUOVUXKH0RGHOKWWSZZZNDUOVUXKHUPRGHOOGHHQLQGH[KWPO
/HHGV&LW\&RXQFLO7UDQVSRUWEHKDYLRXU/HHGV
/XIWKDQVD$L5DLOVHUYLFHLQIRUPDWLRQSDJHZZZOXIWKDQVDFRPSOHQ7KHWUDLQWRWKHSODQH
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